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We report on the development of flight technology to be used in future space- 
based, laser-cooled atomic clocks. The core technologies for these and future LCAP 
missions are being developed at the Jet Propulsion Laboratory, with  the current emphasis 
on developing high-risk components such  as  the laser and optics subsystem, and non- 
magnetic ultra-high-vacuum-compatible mechanical shutters. The shutters will be used 
for light baffling and possibly some velocity selection for the slow atomic beam at the 
heart of these clocks. Prototype shutters are being  manufactured currently. Results of 
performance tests will  be presented. 

Significant technical challenges in developing a laser cooling apparatus for space 
applications include reducing the volume,  mass,  and  power requirements, while 
increasing the ruggedness and  reliability  in order to withstand typical launch conditions 
and achieve several months of unattended operation. 

The micro-gravity environment offers significant advantages to a variety of high 
precision laser-cooling experiments for which interaction times are limited primarily by 
gravitational effects on Earth. Two flight definition experiments to develop space-based 
atomic clocks have recently been funded by  the Microgravity Research Division of 
NASA as a part of its Laser Cooling and  Atomic Physics (LCAP) program. The first of 
the missions, the Primary Atomic Reference Clock  in Space (PARCS), has principle 
investigators at the National Institute of Standards and Technology and the University of 
Colorado, and  is  scheduled to fly aboard  the International Space Station (ISS) in 2004. 
The second, the Rubidium Atomic  Clock Experiment (RACE), has its principle 
investigator at Yale University, and  is  scheduled to fly in 2006. Experiments must also be 
adapted to the constraints of the various science platforms available on the ISS. 
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